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_ PURPOSE O# TS REPOR? - 


Coal—mine explosions in the United States during the vast 10 years 
ranked tnird amon: tne causes of. conl-mine fatalities and constituted 16,1 
percent of tne total fatalities, In lhidiane, however, during this same 
oeriod tie ercentare of fatalities from tiis cause was much higher tnan 
tae averaze percentaye for the entire country's 


It is only throwgsh Imowledze of the factors that have led to these 
vast exolosions tuat intelligent stens may be taken to prevent similar 
occurrences in the future, Althovgiu information concerning many of the 
earlier explosions is lacking, an attemot has been made to tabulate the in- 
formation available in the hone that it may be of assistance in oe 
sttention to some of nae. orincival causes of exmlosions in Iudiana 


2 


EXOLOSIONS Ti INDIANA COAL MINS 


the data for this study were obtained fron the files and published re- 
ports of tne Hine Insnection Denartment of. Indiana and fron information 
gatner ed by envineers of the United States Bureau of Mines following exolo- 
sions in the State, 


The first mining; law of Indiana was enacted in 1879; as the first mine 
re sion of which tiere is record lad occurred on Vovember 21, 1878, this 
ley probably was a result of it. Following enactment of the law a mine 
inspector was anpointed but asvarently made no report during has 3 years in 
oflice--at least nis reoorts did not anoear in the annual renorts of the 
Llepartment of Geology to waich had been intrusted tie enforcciient of tre 
lay, 
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l/ Te ‘Bureau of Mines will telcome reorinting of this »naner, provided the 
following footnote acimowledzment'is used: . "Reprinted from U.5, 
Bureau of Mines Information Circular 6801." 

c/ Sumervising enzineer, U. S, Bureau of Mines, Mine Safety Station, 
Vircennes, Ind, 
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The next explosion reported occurred in Sullivan County, in Seotember 
1893, with 3 killed and 6 injured, Although fatalities may have resulted 
from minor explosions and gas ignitions between 1878 and 1893, no record of 
them could be found, 


The third explosion of record occurred in Gibson County on December 26, 
1896 and resulted in 7 fatalities, The next 6: years apnear to have been 
immune from fatalities from explosions from either black blasting powder or 
G28 ignitions,. 


In 1902, 2 minor explosions from blow-out shots of black blasting powder 
resulted in 3 fatalities. From 1902 to 1928 explosions of more or less mag- 
nitude occurred each year, nearly all of which were caused by overcharged 
-and poorly placed shots of black blasting powder in solid siiooting mines, 


Table 1 summarizes data available on explosions in Indiana from 1878 
1933, inclusive; those in which there was marked. violence and for which more 
or less complete data are available are listed as separate cases, Those in 
which there was little violence or for which few data are available, are 
listed under "Other cases", A distinction is made in this latter classifi-~ 
cation between gas ignitions and blown-out shots of black blasting powder. 


Doubtless there was considerable violence in many of the explosions 
from blown-out shots of blac blasting powder, but because in many of the 
mines wnere solid shooting is practiced little timbering is necessary on 
entries, slight damage was done other tuan the blowing out of wood stoppings 
in the entry crosscuts, and work could be resumed with little delay, The 
shooting was done by shot-firers after all other omployees were out of the 
mine, and the fatalities were conse nee ne the 1 or 2 shot-firers in the mine 
at the time of the explosion, 


From 1878 to 1933, inclusive, there were %& explosions in which 1 to 51 
fatalities occurred and for which there are fairly complete data, Ten of 
these may be classed as major cxplosions in which 5 or more were killed, 

A total of 213 fatalities resulted from these 32 explosions, an average of 
nearly 7 per explosion. 


In addition to the 32 cases mentioned, there were 52 gas ignitions in 
which 61 were killed and 96 minor exnlosions with 119 fatalities cEOn aE ow 
out shots of black bias sting powder, a total of 393 fatalities. 

Fatality Rates 


Table 2 presents the gas and dust fatality rates per million tons of 
coal produced and per million man-hours of surface and uncerground work. 
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I.C. 6801 TABLE 1. — Gas and dust exolosions in bituminous mines of Indiana, 1873-1933-~-Goncluded 
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Jatil 1960 most of the coal in Indiana was produced from comaratively 
enallow beds that gave off little methane, Although black blasting vowder 
vas used exclusively as an exnlosive it was not used with the utter disregard 
ror safety customary in the so-called solid snooting mines from 1900-26, In 
1925, 49 percent of the coal produced in the State was shot from the solid 
vita black Dlasting powder; since tnen, however, there has been marked im- 
provement in miring methods, with an increasing percentage of the outout 
undercut by machine, In 1923, 41 perceut of the production was shot from the 
solid; by 1926 this had been reduced to 24 percent, while in 1933 only 14 per- 
cent of the total output was produced by this method of blasting, This marked 
reduction is reflected in the decrease in fatalities from explosions in 1932 
end 1933, ‘he excessively high rate in 1931 was due to a disastrous explosion 
that caused 28 fatalities, 


TABLE 2. —- Gas and Dust Exolosion Fatalities in Indiana Coal Mines, 


1878-1933 
Period | Fatalities per million | Percentage of explosion fatalities to 
= _ fons | Man-hours _ 7 __total killed in Indiana coal mines 
1878-1890 0.26 0.07 ! 6.0 (approximate) 
1891-12895 el? « OD 520 do 
18361900 200 el2 9.0 
1901-05 o41 mas) 11.0 
1911~15 Ae) 20 295 0 
1916-20 269 e006 20 0 
1921~23 089 60 29 0 
192630 Rs}s) 245 | 24.0 
LoSL 1.96 1.81 49.0 
1932 007 208 3.0 
1933 ce Ras 11,0 
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Causes oF Explosions in Indiana 


Table 3 gives the causes of the %2 explosions listed in table 1 for 
which more or less complete data are available, It will be noted tnat 16, 
or 50 percent, were due to oven lights; 15, or 46.9 percent, to blown—out 
shots of black blasting powder; and 1, or 3.1 percent, to explosives. 


TABLE 3. —- Causes of explosions in Indiana coal mines 
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cause | Number of explosions Percent 
Open lights 16 
Blown-out shots 15 
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Qnen lishts.-"Of the 16 explosions with 163 fatalities charged to open 
lights, 2 were caused by ignition of gas by fire bosses with oven lights, re- 
sulting in the death of 3 men, including the fire boss, in each case, One 
was caused by ignition of gas by a rocm boss with an oven light, with 2 killed, 
including tne room boss, A fourth resulted wnen a fire boss, wno had entered 
the mine to examine a caving territory on an idle day, attemoted to relight a 
disassembled flame safety’ lamp. ‘Therefore 4, or 25 percent, of the explosions 

charged to open lights were Caused by mine officials, One explosion charged 
to open lights was of uncertain origin, either having been caused by a mine 
Tire or an open light; the latter, however, seemed to'be:the- most. probable 
Leet naa A ok 1 aR 

In addition to the 16 explosions charged to open lights, thers’ were 52 
ignitions of gas by open lights, resulting in 61 fatalities, Of these 61 
fatalities, 20 (38,5 percent) were of mine officials, as follows: superin-~ 
tendents, 2; mine bosses, 5; room bosses, 5; fire bosses, 8. In 5 of the 
ignitions in which officials were killed, the officials were responsible for 
the loss of 1 or more lives in addition to their: own, as they led men wearing 
onen lights into explosive mixtures of gas without first examining; for gas. 

Blown-out shots of black blasting powder.— The reckless use of black 
blasting powder was responsible for 15 (46.9 vercent) of the 32 explosions 
listed in table 1, which resulted in 43 fatalities, One of these explosions, 
in which 6 men were killed, occurred while officials were attempting to get 
toiler coal while the mine was idle because of a strike, The coal was being 
snot from the solid with black blasting powders shots fired the previous day 
had Dlown out and only cracked the coal, and these same shot holes were again 
loaded and fired, causing an explosion. A second and somewhat similar explo- 
sion caused the death of 2 night bosses who reloaded and fired 2 black—blasting— 
yowder shots that had. been improperly placed and had oe the tamping on the 
orevious night, — 


In addition to the 15 explosions mentioned above,.there were 96 minor 
explosions of more or less violence on wnich little data are available, These 
96 minor explosions, listed in table 1 as "Other cases", resulted in 119 
ee A total of 162 miners, mas bed pr lost their lives as a 
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explosives, 

Explosives.- Only l ‘explosion ¥ was charged to explosives; this was due to. 
the accidental ignition of several kegs of black blasting powder and., caused 7 
fatalities, 
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TABLE 4, — Tynes of explosions in ] in Indiana mines 
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TABLE 5, — Causes of pas z accumulations and dust suspensions 
‘in Indiana coal mines — 
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Number of 


hc hee — explosions 

Insufficient or interrupted ventilation op waeeawheesee Seaeeeees 7 
Insufficient ventilation at face cvccceccceccceccvcecereves 6 
Insufficient ventilation, other than at FACE gercaccceseces l 

CUCU: COOLS xgetea Sc ewereie sa we aos erele Wee OWE we 4 eee eee eoes 1 
Dor -1ELG cel: <eay saw ee Kean ESS wo Gin Ww oid 69 ace we ee ee wwe wees 1 

Fans CTHOHC RTOS HEHEHE SEH EOH CES OHE HORE H EEC C EOE OC HOHEE ETO OHO FT HOCH HOO EES 1 
Fan shut down at night C]H CCH TELCO SOE HEH FOO RL OHOR ECE ECL ECHA FEES OS 1 

Falls of roof and coal Coe ese cereccerer csv erceenesseeeecesccees 6 
Falla cf roof releaped fad cescccveveccccrcsesesecovssesece 4 
Falls of roof pushed gas out of abandoned WOTKINGS seeccoes 2 

Sealing Cf (Old WOrkines : «6.00 \s'a'oasig W400. e060: 5 obo Oo OOS 6 Oe eee we eees J 

Dust raised into SUSPENSION cescoesccrevrsevreccessevverersecreves 16 


Shooting off solid (blown-out shot of black blasting powder) 15 


Ignition of black blasting powder .everecesesccccssecoceces L 
ie) 
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_ PREVENTICN OF EXPLOSIONS IN INDIANA COAL MINES 


In the reports of the various explosions occurring in Indiana, recommenda— 
tions were made which it was believed at the time would prevent recurrence, 
These recommendations and the number of times they were made are given in 
table 6, 


TABLE 6, ~ Recommendations for »reventin.; explosions 
at time of occurrence 


Recommendations Times 
a a alg ee ae Ge ee COMMENCED: 
Better Ansneet On: -2iou.cewsewe.cws eee cedars s oa euew ees orueieeeus ” 
Better ‘Sumer Vis LON gin ioe ig4ieie:4 0 r5:9-W ee o ew tae WS 0 1 ae Wels BAe EG ll 
Undercit Fine \coal: <a sa-ciniuree-au diem sareaure wa deenGemesaneeneuweues 10 
DUS COMO LOL: sgicere Sip ousetg ig sescere: wrisvacane ay 00e-0c0.100e tat buee-w ware w awe b awe Wie wieere eg 15 


Better ventilation wceocscccrccesccccvestecsssecesscesneceresces. 
Permissible explosives Te PEC RETE CLE TEC EET CER TEE ee 
Incombustible stemming socceccccccsccvcrassvecrerseseseeteseeses 
Better placement of ShOtS crccecersecsevcccrcccceseecscesscences 
Inspection of idle workings CHEECH CHEER OSES EHO H ECE HOOF ECTS EROLEOE® 
fire. boss not: to: carry open: LIGNE csrsvoesweceeeesc eee sees eenee 
Permissible flame safety lamos CROCCO Lee EHO OLE Ee HEED EOE 88 
Greater care in handling and distribution of powder ceecoccesece 
CLOSEG DAS AGS 355 0ccavacie! ase S606 40-0 we O15 06 06 wees sb 056. 0d Wik w 6 wees 60 
Examination of mine before allowing men to enter cocesecccecvece 
Locked valves on pipes in S€alsS eecrececrcccvccenccccssreeserere 
Keep fan running 24 nours: 460 seieeess eas on 000 seein sie ee vee wewsitwie 
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Inspection.- Inspection for gas 6 or more hours before the working shift 
entered the mine, with the vossibility that gas accumulated between the time 
of inspection and the time tne shift entered, is believed to have been 
vesvonsible for 1 of the major explosions with S7 fatalities, 


Failure to inspect caving ond squeezing territories during the shift 
m8 responsible for 2 major exnlosions, causing the loss of 51 and 28 lives, 
S 


Tie mining law of Indiana has recently been amended requiring continuous 
insnection for gas during the workin: shift whenever old workings are being 
ajoroached or whenever places are squeezinz and caving and gas is likely to 
De liberated, 


Recommendation for better insvection for gas anpnears 7 times, 


Supervision,- Recommendations for better smmervision in connection with 
ventilation, handling of exolosives, shooting, and rock=dusting appear ll 
4-2 : ‘ . 
vIMES « 


Undercatting coal.- Recommendations for undercutting coal and for discon- 
tinuance of the danzerous vractice of solid shooting avpear 10 times, The 
importance of these recommendations is apparent when it is remembered that 
111 emlosions witn 162 fatalities were caused by blown-out shots. 


Dest control (rock-dusting, sprinkling, and water on the cutter—bars) .~ 
Control of tne dust hazard by rock-dusting and watering was recommended 15 
times, Although the State mining law was ainended in 1927 making it mandatory 


we 


sor all dry and dusty coal mines to render the coal dust nonexplosive by the 
seneral use of rock-dust, little effective rock-dusting has been done in 
Indiana. 


Since most exolosions start in the active working sections of a mine, 
it is absolutely necessary that first consideration be given to these sections 
mnen rock-dust is applied if the maximum protection is tobe obtained; it is 
not enougn merely to rock-dust the haulage roads as is too often done, The 
eificacy of rock=dusting is generally conceded, but there is unfortunately a 
general lack of lmowledge of how mich and where the rock-dust should be apvlied 
in order to prevent the nrovagation of a coaledust exolosion,. | : 


Rock-dust should be applied to all open workings, including rooms, entries, 
and aircourses, as well as to haulage roads, in sufficient quantity that all 
dust passing through a 2O-mesh sieve will contain at least 60 percent incom- 
bustible matter, 


Ooen and abandoned sections of mines, in which it is impossible to use a 
Tock=dust distributor, snould be vrotected by suitable rock—dust barriers, 


In addition to rock=dustinz, to control the coal~dust hazard effectively 
tue fomnation of dust should be allayed at its source by the anplication of 
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water sprays to the mining-machine cutterbars, by wetting down the broken coal 
after shooting, and by sprinkling the roof, ribs, and floor for a distance of 
oO feet back from the fnce before shooting, | 


Closed lights.— Closed lishts were recormended 7 times, The use of 
closed lights became a controversial question between the operators and miners 
_in Indiana siiortly after they were introduced, At that time electric cap 
lamps were not always entirely satisractory as the light was of low candle 
power and tae vatteries were heavy. In fact, it was because of the low candle- 
power and uncertain light given by these early lamps that the men derisively 
christened them "bug lights", in addition to the objection because of poor 
light, the men claimed. that infrequent inspections by the commanies might 
allow dangerous quantities of gas to accumulate where closed lights were used, 
whereas with over lights the accumlations would be ignited eee they reached 
dangerous provortions,: 


As far as the first objection is concerned, electric:can lamps now on the 
market have been inmroved so much that they give 2 steady lignt of far greater 
average illumination than tie open carbide lam and the weight has been de- 
creased until is no lonser a ecu objects One 


Regarding the decone ‘base ten: it is obviously the duty of the mining 
conmany to furnish adequate ventilation and to make frequent inspections to 
prevent dangerous accumulations af gas at the working face, 


. Ventilation.— Recommendation for better ventilation appears 8 times and 
from an cueunas hazard Senor is Peenans the most important. 


Ventilating fans at most Indiana mines are of nequnte capacity, but 
they cennot deliver mcca air because the aircourses.are restricted by falls, 
It is not unusual for as «much as 80 percent or tne air delivered by a fan to 
be lost between the fun and the face worling:s beceuse of leaky doors and 
stoppings, 


Permissible explosives.—- Recommendation for tne use of permissible ex- 
plosives apnears 7 tines, Continued displacenent by permissible explosives 
of black blasting povder in the mines of Tudiana, tosether with undercutting 
of coal, without doust has been the controlling factor in reducing the number 
of explosions from blown—-out snots of black blasting powder, 


Incombustible stemuing,~ It is comion practice in Indiana to use drill 
cuttings or other fine coal for stemming witi. doth oermissible explosives and 
@ ack blasting powder, despite the fact thet coal-dust stemming increases the 
flame from a shot many times wnat it would be if incombustible stemning were 
used and thus greatly increnses the erolosion lazeard, Recommendation for the 
use of incombustible Svormine annears 8 tives, 


Better placement of. of a aohee Recommen gation for better plicenent of shots 
following exnolosions in solid : shooting mines aoears 8 times, but as a matter 
of fact the same recommendation probably was mace on many other unrecorded 
occasions. 
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Miscellaneous.- Seven other recommendations ma.de could have been included 
under inspection, supervision, or ventilation, | 


TYPES 0% EXPLOSIVES USED 


table 7 snows the amount of blacic blasting powder ee explo- 
sives used in Indiana in 1915, L923, 1927, 1931, and 1933 


TABLE 7. ~- Amount of exnlosives used in Indiana n — 


Year |} Black | blasting - powder, Le Permissible explosives, 
Bey = neh ANN ha 8 in en epee hyo aise tees OUNOS deci tar 
1919 | 817,875 ee 279,057 
1923 879,077 238,905 
1927 | 404,928 327,551 
1931 380,985 537,231 
1933 354,867 | | 227 257 
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1/ From Te Pere ‘in the annuol reports of tne chief inspector of mines, 


Althouzn there is still much more black blasting powder than permissible 
explosives used in Indiana, @ marked reduction has occurred since 1919 in the 
use of the former in favor of the latter, 


FATALITIES AND MINE HXPLOSICUS 


Table 8 shows the nunber of explosions, sas ignitions, minor explosions 
trom blown-out shots, and the total fatalities for various periods uo to 1933, 
It will be observed that the period 1914-23 had the greatest number of explo- 
Slons, gas ignitions, and blown~out shot explosions; this was also the veriod 
of sreatest develonment and production, 


TABLE &, — iumoer of explosions ana fatalities from 
explosions in Indiana mines, 1678-1933 


a 
Years Explosions | Gas ignitions | Blown-out shots Fatalities 

1873-19032/ 3 7 3 | 

1994-1913 | 10 rf 22 

1914-1923 29 | 2 

1924+-1933 f 


were: — ee ee | <P E. O-ED Se | ee wee ee tre ee Oe © ee: re +E 0-2 eee —— es 
<> <> ; ee cme wee ete eee be ++ eee + sy see : — . - . - 


7) 26 verre e 


£ltnoush the last pneriod had fewer explosions, gas ignitions, and blown 
ot snot explosions than the previous one, it had the greatcst number of 
fatalities from these causes due to 3 most disastrous explosions, 
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The United States Bureau of Uines, through its Mine Safety Board, issues 
"decisions" on safety methods and practices. Decisions relating to explosion- 
prevention metuods are as follows: a | 


Decision ls: 


ee 8 ee ie oe me 


The United States Bureau of Mines Peconmendes 


Ll. In all coal mines the portable iene for illumination be 
permissible, portable, electric mine lamms; and also 

2e In places where fire dam) or blacks damp is liable to be 
encountered, a permissible magnetically-locked flame safety lamp 
for gas detection, or equivalent permissible ‘device, be supplied 
to at least one experienced employee in each such place; and 

Se Any employee before being supplied with a permissible 
flame safety lamp be examined by a cometent official of the mine 
to assure the man's ability to detect gass and 

4, All coal mines whether classed as nongassy or gassy in any 
part, be swplied with magnetically locked, permissible, flame 


safety lamos, properly maintained and in sufficient number for all 
inspection vurposes, 


In the interests of safety the United States Bureau of Mines recom- 
mends-that for blasting in coal mines, permissible explosives, fired 
electrically, .be exclusively used: and that as an aid to blasting, all 
coal which is feasible to cut, should be cut or sheared, 


Decision 43 


In the interest of safety, the United States Bureau of Mines recom 
mends that auxiliary fans or blowers snould not be used in coal mines as 
a substitute for methods of regular and continuous coursing of the air 
to every face of the mine, 


Decision 5: 


To prevent the propagation of mine explosion, the United States 
Bureau of Mines recommends rock~dusting 211 coal mines, except anthra- 
cite mines, in every part, whether in damp or dry coudition, It also 
recommends that rock-dust barriers be used to sectionalize the mine as 
additional defense; but these should not be regarded as a substitute 
for generalized rock-dusting, 
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recision 6% 
In the interest of safety, tne United States Bureau of Mines 
recommends that in coal mines all entries, rooms, panels, or sections 
that camiot be kept well ventilated throughout or cannot be inspected 
regularly 2ac thoroughly, or that are not being used for coursing the 
sir, travel, haulage, or the extr-ction of coal, be sealed by strong 

fireproof stonvings, 


In the interest of safety, the United States Bureau of Mines 
recommends’ 


1, That the main intake and main return air currents in 
mines be in separate shafts, slopes, or drifts, 

2, That the main intalce shaft lining be of firenroof con- 
struction, and there be a minimum amount of inflammable material 
in or adjacent to the shaft, 


Decision 9: 

The United States Burenu of Hines recommends in coal mine ven- 
tilation practice the following specifications as to unit quantity 
anid quality of airs 


1. The quantity in cubic fect of oure intake air flowing per 
minmte in any ventilatinz split snall te at least equal to 100 times 
the numover of men in tne split, | 

2. rhe quantity of air entering each wmsealed vlace shall be 
at least 200 cunic feet ner minute and as much more az may be 
necessary properly to dilute and carry away inflamnable or harmful 
geses which may be present, 

3. “The air siall be made to circvlate continuously to the 
face in every unsealed place into whicn an appreciable amount of 
methane enters, 

4, The sir in any wisealed viace suall be consicered unfit 
for men if it snall be found to couatain less than 19 vercent 
oxygen (dry basis), more than 1 nercent carbon dioxide, or a harm- 
ful amount of noisonous gas, 

5. If tho air in any unsealed place, when sampled or tested 
in any nart of that place not nearer than 4 feet from the face and 
16 inches from the roof, snall be found to contain -— 

(a) More than 14; vercent of inflammable gas, the place 
shall be considered to be in hazardous condition and require 
im>oved ventilation, and 

(o) If more than 24 percent of inflammable gas is 
found, the place snall be considered dangerous, and only men 
who have been officially designated to imorove the ventila- 
tion and are proverly »rotected snall remain in or enter 
said place, 
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6. If the air in the snlit which ventilates any grou of work~ 
ings contains more than 14 percent of inflammable gas, these work- 
ings shall be considered to be in a dangerous condition and only men 
who have been officially designated to inmrove the ventilation and 
are properly protected shall reinmain in or enter said workings, 


Decision 11: 
In the interest of safety, the United States Bureau of Mines recom 
mends that in coal mines, haulage and (or) hoisting be kept in intake 


air as far as possible, 
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Jecision 123 


Tae’ United States Bureau of Mines extending Mine Safety Decision 2, 


recommends that for blasting cither coal or rock in coal mines, permis- 
sible* explosives or equivelent nermissible device be used exclusively, 
and in addition recomiends that in blasting** 


G8 


1. Hach char ze ern be ina hole a drilled and 
steimed with incomdustible me berial. 

2, Hach shot snall be ired sonarately ie a permissible 
single-shot blastin:: oe an electric detonator or, ignit- 
ing equivnlent of a kind snecified by the Bureau for the particu- 
lar permissible exnlosive or permissible blasting device. 

3 Before and following: eacn snot in gassy and slightly 
gassy coal mines, examination for zas snall be made with a per- 
missible rlame safety lam) or permissible equivalent*** and — 

4, If more than 14 percent of inflammable gas is found, in 
the quantity and by the method specified in Mino Safety Decision 
3,**** the place snall be considered to be in a hazardous condi- 
tion anc before another s:ot is fired the gas shall be reduced by 
ventilation below the pence ae: and quantity svecified in de- 
cision 9, | a 
Oo, Haca shot emloying seaiee sives shall be prepared and 
fired by or under the imnediate swervision of a moun having a 
state certificate as a mine examiner, fire boss, or foreman; and 
wienever conditions permit all other men than those authorized to 
ynrenare and fire snots shall be out of tne mine when shot’ firing 
with explosives is being done, 


a 
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™ Anything ‘tiat has successfully passed scheduled tests and is 
officially anproved by the United praues Bureau of Mines 
is termed "nermissible." : 

** Exception: Tnis rale would not asly ears shot firing is 
Gone electrically from the surface wnen all the men are 
out of tne mine, 7° | | 

*#* Ifine Safety Decision 1 rclative to nermissible flame safcty 
lams or equivalent, 
**** Decision 9, paresran. 5: If the air of any unsealed place 
vhen samoled or tested in any part of tnat place not 
nearer than 4 feet froin the face and 10 inches from the 
roof shall be found to contain - | 

(2) More than 14 percent of inflammable gas, the 
nlace shall be considered in a hazardous condition and re- 
quire improved ventilation anc - 

(v) If more than 2 vercent of inflammable sas, the 
place snall be considered dangerous, and only men-who have 
been officially Cesignated to iimrove the ventilation.and 
are properly protected shall remain in or enter said place, 
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The United States Bureau of Mines recormends that when electricity 
is used in coal mines rated as gassy,* or witenever in any mine the at- 
mosphere may become gassy: 


Ll, Electrical eguinoment shall be permissible,** 

2. Nonpermissible electrical equiniment*** snail be used only 
in pure intake air,**** 
Biectticad power shall. be cut o1f whonever the air in the 
denserous condition, *eKHH Gue to inflaumable g.s, 


Se 
workings is in 2. 
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* Decision & Ginesific coal mines on tne basis of tha specific 
emounts of methane found in the mine atmosnhere, See also, 
‘decision 9, 

**# Anything that has successfully passed scheduled tests and is 
officially approved by the U. S, Buresu of ines is termea 


"nermissible ," | 
*ee Tucluding trolley wires, trailing cable connections.other than 


through permissible junction boxes, and power lines (except 
armored rubber—covered. cables which meet the specifications 


of the National Electrical Code,) 

***# Decision 8 defines "pure intake air," 

weeHK Decision 9 defines the proportion or amount of gas in a mine werk- 
ing which. shall. be considered danzerous, 


Decision 153 


In the interest of safety in coal mining, the United States Bureau 


of Mines to lessen the coal-dust exmnlosion hazard recommends that: 


1, Machine coal ctttings be wet us the cutting is being 


done. 
2. The coal face, and the working place 40 feet therefrom, 


I @ 


shall be kept free of coal-dust by the use of water, 
3. The tov of loaded cars in the working place shall De 


wet, 
Decision 16: 


In the intesest or ona in coal mining, the United States sureau 
of Mines recommends that: 


1. Machine cuttings be removed fron the cut, 
2. if the machine cattings are of a character which would 


contribute to a dust explosion, they shell be sent out of the 
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Decision 17% 


er — 


To lessen the formation and distribution of coal-dust in nailage- 


weys, the United States Bureau of Mines recommends that in bituminous 
and lignite coal mines: 7 ee | 


1. he mine cars stinuld De constructed and maintained dust- 


tight, | Se ee | 
2e The coal should he so loaded that it will not shale: off 
in haulage, came ere” 


3, The cars and loacs should be so sorayed as to prevent..." 79 
dust being distributed along the hauvlageways. EAS ge 


Decision 183 


In the interest of safety in coal mining,. the United States Bureau ~~ 


of Mines recommends thats 


. + 
Sy 


1, The foreman regularly in charge of underground operations 
and also any person wilo, in the adsence of the foreman, may be 
placed in temporery charge should eacn have a certificate of com- 
petency from the State to act as mine foreman, 

2. The sunerintendent or person in responsible charge of the 
mine, to whom the mine forenan reports, should have a certificate 
of competency from the State wnich should be issued woon a shoving 
cf underground ex»nerience for a neriod of time as long as that re- 
quired for a foreman's certificate and woon nassing an examination 
including all technical questions asked in the examination required 
of foremen.™ 

Se These certificates should exnire after some stated period 
of time, sucn as 5 years, and should be renewed only after the 
andlicant has agein passed the examination required by the State, 


ee ee eee 


* Requirements for foremen's certificates will cover this orovision, 
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Decision 203 


In the interest of safety in undergrowid mining, the United States 


sureau of Lines recommends tunat: 


Waile driving tunnels or drifts and sinking or raising shafts or 


sloces, and also in their operation, there shovld be an adequate venti- 
latins current wherever men work or travol, 
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CO.CLUSIOUS 


The princival underlying causes cf mine exmlosions in Indiana have been 
insufficient or interruoted ventilation and the reckless use of black blast~ 
ing powder, The chief ceuses of ignitions of sas or dust have been open 
lights, blown-out shots of black blasting vowder, and exolosives, 


Prevention of exnlosions depends larzely woon adequate ventilation and 
inspection, thorough rock-dusting and the wetting of coal dust at the face 
to prevent its dissemination throvgnout the mine, use of permissible explo- 
sives and equioment, and last, but by no means least, won proper ‘sunervision 
to insure that the fore-oing: fundamental requirements are actually utilized 
at all times, 
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